Abstract-The authors use their recently proved integral inequality to obtain bounds for the covariance of two random variables (a) in a general setup and (b) for a class of special joint distributions. The same inequality is also used to estimate the difference of the expectations of two random variables. Finally, the authors study the attainability of a related inequality.
INTRODUCTION
In their recent article [l] , the authors proved the following result. . , , n). Then 
It where m(B) = JJj"=,(bi -ai) is then th-dimensional volume (i.e., the Lebesgue measure) of B.
In the present article, we give probabilistic applications of the above inequality and related remarks. where, as usual, P is the corresponding probability measure and E its associated expectation. If E(X] < co, then monotone convergence gives (since xl~:
Thus,
Hence, by (2),
for any sequence b, -+ co. The following proposition is well known, but we include it here for the sake of completeness.
(4 0 (notice that if the integral in the right-hand side diverges, it should diverge to +oo, and the equality still makes sense). 
PROOF. Integration by parts gives
(
5) a
We now present some applications of Theorem A. 
PROOF. Integration by parts gives d b E[XY] = aE[Y] + cE[X] -ac +

JJ
P -F(x, d) -F(b, Y) + F(x, y)l dx dy (8) C D (in fact, this formula generalizes to n random variables). Notice that F(x,d) is the (marginal
or (E[x] -a) (E[Y] -c) = J" J" [I -F(x,d)] [I -F(b, y)] dxdy C a d E[X] E[Y] = aE[Y] + cE[X] -ac + JJ b [l -F(x, b) -F(a, y) + F(z,d)F(b, y)] dxdy. (9) C a
Y) -F(xc, d)F(b, Y)I dx dy.
Now F(a, y) = F(x,c) = 0 and F(bTd)O = 1. It follows that F(x, y) -F(x,d)F(b,y) vanishes on the boundary of B = (a, b) x (c, d).
Hence Theorem A, together with the above inequality, imply (7). I 
REMARKS ON AN INEQUALITY
The basic ingredient in the proof of Theorem A is the following inequality (also shown in (11). . . dxn, true for all (xl,. . . ,xn) E B. In other words,
where II . Ilrn is the supnorm of Co(B).
REMARK 1.
Suppose we have that aj = -oo for some (or all) j and/or bj = 00 for some (or all) j.
Let fi = B u {co} be the one-point compactification of B and assume that f E C,-,(B) n P(B).
This means that if aj = -00, then lim,j,_, f(xl,. . . ,sj,. . . ,x,) = 0, for all xk f (ak,bk), k # j, and also that if bj = 00, then lim,,,, f(zl,. . . ,Sj,. . . ,xn) = 0, for all x'k E (ak,bk), k #j.
Then the proof of (13), as given in [l], remains valid.
